Topographic recognition of cyclic hydrocarbons and related compounds by receptors for androgens, estrogens, and glucocorticoids.
The structural requirements for the interaction of about 80 cyclic hydrocarbons and related compounds with the androgen receptor of rat ventral prostate, the estrogen receptor of human breast tumor MCF-7 cells, and the glucocorticoid receptor of rat liver were examined by comparing their abilities to compete with radioactive hormones for binding to the respective receptors. The results indicate that the receptor-binding affinity of a compound is dependent on its electronic configuration and geometrical similarity to a portion of a natural steroid hormone which can be recognized by local ligand-binding sites in the receptor. For the estrogen receptor, beta-phenols are more active than the corresponding alpha-phenols, whereas nonphenolic compounds are totally inactive. For androgen and glucocorticoid receptors, alpha-phenols are more active than beta-phenols. The androgen receptor can interact stereospecifically with nonoxygenated and nonalkylated cyclic hydrocarbons, such as 10,11-dihydro-5H-dibenzo[a,d] cycloheptene or 9,10-dihydrophenanthrene, which can, in vivo, inhibit the androgen-dependent growth of the male accessory reproductive organs. The affinities of naphthalene, anthracene, phenanthrene, biphenyl, and adamantane toward glucocorticoid and androgen receptors can be enhanced by acetylation or ethanolization of these ligands. Our results also indicate that, while the hormonal action of a steroid may be dependent on the interaction of a functional group on the hormone with a specific group on the receptor, the presence of such a group may not be required for the antagonistic activity of a compound that can physically block hormone binding to the receptor. Thus, many small molecules that were hitherto considered to be biologically inert may interact with steroid receptors specifically and affect hormonal activities in vivo.